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Abstract

Objective: To complete the study, to measure the effects of different concentrations of copper

CESI R B, FHR, 8. BRI P R B SRS SR IR ). KPS, 2024, 11(4): 225-234.
DOI: 10.12677/0jfr.2024.114026


https://www.hanspub.org/journal/ojfr
https://doi.org/10.12677/ojfr.2024.114026
https://doi.org/10.12677/ojfr.2024.114026
https://www.hanspub.org/

WWE %

sulfate on the developmental toxicity, and exercise ability of zebrafish and to elaborate the sensi-
tivity of zebrafish to copper ion pressure in environmental water. Methods: Fish eggs were collected
on day 0, pharmaceutical was dispensed on the third day, and dosing was started on the third day
until the seventh day. The control group low dose group, high dose group. Take a photo recording
from the beginning of dosing. Statistics on juvenile survival rates. In the experiment, it is necessary
to use constant temperature, constant humidity and programmed light control culture system to
cultivate zebrafish, fish egg collection and hatching incubators, stereo microscopes and micro-
scopes, motion tracking cameras, analysis systems, and microscopes to observe the morphological
changes of zebrafish. Outcome: In this experiment, copper sulfate can cause systemic damage to
zebrafish juveniles, and all zebrafish juveniles died in the 96-hour experimental group, The survival
rate of zebrafish juveniles in the 0.5 pg/mL group was 60%, The survival rate of zebrafish juveniles
in the 1 pg/mL group was 36%, The survival rate of juvenile zebrafish in the 2 pg/mL group was
15%, The survival rate of zebrafish juveniles in the 4 pg/mL group was 0%. Conclusion: In this ex-
periment, copper sulfate is lethally toxic to zebrafish larvae and affects their motility. The safe tox-
icity range of copper sulphate to zebrafish is 0.1 pg/mL to 0.4 pg/mL, Inflammatory damage is ex-
plored within the range of safe toxicity. In this experiment, 72 hours, the systemic inflammatory
damage of zebrafish was the most obvious in the 0.4 ng/mkL group.
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1. Hl

AR, FEE TALAAO TR IR, RN AN . Ferb, AR D Tl A 7 ) 5 22t
MRz, RN AE P s FERL JERPRIAR 25, (HR R iy = g i /K A B 25 7
RN HIRHRAAE T, 598 7 HRKIAEL, SKAEEYIR T ia®. NREMERK 2, b —i
o B VBB ANRPY, 55— UG TSR JE AR R B IR A NAR 1] AR A R
T W RN, 2 FENAN ISR A, M AARIRE[2]. ASSEIG DAPE 5t g R B FURR AR
X H A E RS BN RE I RN . SRt I TR, AR R PR PRI FU SR R S S A6 AR K/ B i
TSR B an 2y, S5 RRWI RAIOAT B ilid ™ 2 5 005 0 s i W 2 P AR B M 3] e,
ZRORAR (K25 PEN LI B SR S ST WS P B AR B Rr s DR S ML o DRI, R b i AT R AN X
PR EEG Y, thrE AV RS, LRt NS B . BN — i E SR TR,
EAEES ARG TR, BARERTEEIHR[4]. ITEERN I ZEIR KL SR FAT AP 2
I, DS BRI KA v < B 1 B BE AR AN o ARSI T2 0T 52 i H B4R JE 0.5 pg/mL. 1 pg/mlL. 2 pg/mL.
4 pglmb, 3K DU FdAS [ RE PR B R 61 VRO B3 5 £ 7 PR A IS B RE ) A RE R

Pyt R EIRARIE W] FREEER] . RAE TR S T5 (55 2 AR, B 2 N A 2 B SR AU,
DR — BT A . POt ) 1 0 8 1 P48 T R DL X & J 1 1 (0 v B RRURK 5] . B frs—
il BT B RE AR B AR A 1, M) B em, RO S AR I A DI S — BN AR IR 26 80, T
PR A AT R By 6] o BT £ 5 N SRIE A AHBLEE il v 70 870 B Sy f0 DABLARARUNG N TIRIR
WRRRIEW] S KB IGE . AT R K520 H B GE AL /798 AT S 3h ) se s 3R 5N, SEEe sl iAe B e il
WS AR P B IR [7]. FIRERISEIR B, SEIRTT S, 0 T AT B eI s oo s . H AT,
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SR BeREER AR T AF LI RN RN S SRR cp AR DUV, BIF ST R A I X S T B
RILT BT, JF BRI 7 BRI ThEE[8]. IXLerft 7t K IS BT & AR AE AR, TEIRIREE
¥ MR R TR IN A S AR EM R RN BT RSR. RIGEW . K
B B R SR eSS, P S AL BOR F S LS VAR R A SR S R Ay T AT e R
PE[O]o ARSI SR A 7 RIS B RE ) S A S T B BRI R R, DN B 5 0] K AR 25 1
TSRS BIRTE . W T SR A2 3 BE ) SO B 7 B BRI R 2R, K D IS B R A I 7K AR5 e it
BHA .

JERIL A — R U o ) AR AR B, SCAABRIR A o HLVR AR T /KR RS B B 2 22 UM K A8 UM,
UK G £ TR, BERMAHAA T Z MR, RN AR R AAED) o BRER R AE A [F] 1) 40
BEATZ g, DI R R, R B s KR WD RE, AT DML AR 25 %
Fls CREFUA ARG T35k, BRERHTIE A TR (I Th Rk, R B TR KRR i d fh
Lo HAth— SE M [10] . Dyl SRR R AR K 7 AR AT, R AE KR 60 BE 2R A T A5 A i A s T AR AL IR
W[11]. H0EHBRIRTMURINS , BEF I, RGBT I AAAE, B IR A U CRTRMIK K . IR fh 7%
A H BRI, IR 5 8 KR A I AN F], A5 R B A UL B SR s b, NAZAE 4 [/
DTN o AT EA PR KRB s N IR IR, B 1R BB S 8 b B A0 T (IS, B AE T 2F 16 it
a5y MRMESFERMARKRE, =385 Cu® & EPET &, Mmimsl e AR, MY
BT B ISR T A NIRRT RN, S B S R AN, PR R R G K A AR R R [12]
TR IR A2 — b F LA TR0k, AR SRR B ZERRE, Qe Tl 2B (K S A 7 A BT 5 i, B
eI~ kA e o e, AEBRZAT R RE R, AP TR EAR A A S TR
AR B R . HRRIAIAN O, = FEEZ 2R, HEE TR, REREAE N, 2
1M F] BE UMK AL, X6 A Dh BEIE AR T o IX A A T BE S BUE S SOAE, ] Xof HR I A B JBk 7 A ] R
A SRR T 51 AR 1A Bk Bk R R AL R GEANIE

5 P 22 LR O BRE 2 £ gy £ Sk B A I VR A b ) et PSP R R R mI AT, (8
ZHAEII SRR . WILA IISCIRGTREE, 1 12 R %) fh sV BE TE UMUK Hh AL 220 0] B 1 # 1 S k 2
PE, (B EE P RAIE QR BV . R0 R, SRR S 3800 D A5 R R,
(7 IS 06T BRE L # JR fi 3 le™ SE R T 2 [13] 0 B S F I 2 AR Ak, RV 2 43005 [14] - BEE RHREED
A IERE 2 R T B2 U, X T I B T [15] . AR, 38 75 S0 Mt 2% A (R B AR a1 kAT
MVEALRT L. PR ke H AT B i A B s Bisg, i LB B3t REmigiom, X
FEARKRE R PR 1 B2 g2 et D7 AR S P K b (K S A [16] o il AR RHTE S it v A 2, 0
TRRE—NSERRTT 5, USR5 R A AURE T LAAS 2 U 0 S 06 45 SRS b ER B BRI AT
MRS TRE . ARG, — @R R 2R & 1528 B 0™ O B AN A I 2 B S i L+ e — 8
FERIJLARZ o BRI EIEE NRCRA DS LRSI i B, AR ER IR E LB Az
B MG RS, AMHRTHRES o mnl SRR R . R B ATROTE A S48 b vl DL ELUL R AR
WY BN B 0% & B, B E SRR LY R R B R, @ ER R RN E T
ARSI AR AR[17]. R AT —epbil, 5 il B AT A R & 2 N
o FERE IEAEHAT MG RYNAEAT T, Rl RAEZIE KRG ). USRS Rt s e
A FR BT T, B 1) e 0 R B R TV T e B OGP E Y o AR SEER IR AR F 2 T AR A
PR i 1 vl B T 26 KA S T R S e AT RV IR A, B AR IR O AT I e
Fr o ITT B e L5 S i B PP A AR [18]. B B fh el B R T iAW sE B AR R, EAEAL
A I P S R IR DALy o ) B A AN B 5 [19]
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2. B 55%
2.1, SCIEHHE
A T A (AR S A B (I 1 FTR).-

Table 1. Instruments and equipment
F* 1 NEBFERE

(NEEA 15 %
PR Leica M165C T B S ARG R ]
24 LR / RERFEN) I IE Biofil
PRI, 8 2 i & / bR RS A A TR A
K IR I / R I IE Biofil
R HAZ) ES225SM-DR(E) Hitj 5 ) 28 M
FE %% 200~1000 ml / e K
ERTRE S e LRH &7 Fig—1E
FLAK B R4 / Jemfe T
By A BB L 0 / /

22. SEWTFE

2.2.1. BiwEHl
FHBE L 8 RO, 78 1.5 mL /Y EP B FnseinA 1 mg B F/KBREREIA R M 1 mL F75E
Ky TR G R EINE N EGETE W, MR FIT 75 ARV P A R AN R IR P55 P S 36 ZHL VAR S o

2.22. LWRE

1) St ESAH, 05ug/mL, Lug/ml. 2pg/mbL. 4pg/mb, 4155072 30 4540,
o E = AT, DB REE =K, EERER S NG B E S 3 REGHEHE 7 K.
SLRIHRZE 96 h, AR ZY 5 I SR BE T 4 1 AE TR R

2) EHEHERETAH, 0.lug/ml. 0.4pug/ml, &4 30 4, MY HIBE A48, BLETs
FREE IR, WGEESE 3 RGAZHE 6 K, HHZGE 72h lIdRE R,

3) BRI PE L 4 B RE ISR 20N, R R ETE N, N2 R WG4 (I8 B RES AN
NN N ), FERE 24 h AR RS g4l [ A B SR B ik .

2.2.3. Gitoth

TEEE = fAEEU 5S40 x 100% (A~ 1)
3. LR
3.1. MESAX IS & FiEENRN

T[] — BF (8] P9 A AS [ R BE B R AR A 0L, WLERBE L (A7 s, Wk 2 o, A SEiedlf
SAPATIRA, A =T DM, A4, 24~96 h BED @ EEHCN 30 4%; 0.5 pg/mL, 24 h
BEE /PG HCH 30 4%, 48h BEE A 1AFISHON 26 %%, 72h BE S M MIAFIEECN 23 %%, 96 h BE S A7 i 4L
N 18 %%; 1ug/mbL, 24 h BEDyfaA73EEh 30 4%, 48 h BE L /AR 0N 24 %, 72 h A735% 18 %, 96h
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PELAAFIEECN 11 4%; 2 ug/mL, 24 h BT AAFATSEECN 30 2%, 48 h BE LA Eih 21 4%, 72 h BELfA
TEVEHON 17 %6, 96 h BEL M 7EiEH N 5 4% 4ug/mL, 24h BEEm7EiE N 25 %, 48 h BE LA ¥h
16 %%, T2 h BELfaAfEimEch 9 %%, 96 h BT (A3 5N 0 4.

Table 2. The number of zebrafish survived at different times and concentrations

* 2. FRINEARERERD & FEH

) 1A /43 ) Control R4 05 ug/mL BRIRHA 1.0 pg/mL BRERH 2.0 pg/mL BRERSA 4.0 ug/mL
10 10 10 10 8
24 h 10 10 10 10 8
10 10 10 10 9
10 8 8 7 5
48 h 10 9 7 6 5
10 9 9 8 6
10 8 6 5 2
72 h 10 7 5 5 2
10 8 7 7 5
10 6 4 0 0
96 h 10 6 3 2 0
10 6 4 3 0
FIER
100%00%00%00%  100% 100% 100%
100%
90%
90% 84%
80%
80% 76%
70%
7% 60% 60%
60% ’ ’ 3T% 54%
50%
40% 36%
30%
30%
20% 15%
10% I
0%
0%
24h48h72h96h  24h48h72h96h  24h48h72h96h  24h48h72h96h  24h48h 72h 96h
EEE:] 0.5ug/mL Ipg/mL 2ug/mL 4pg/mL
m i

Figure 1. Zebrafish survival rate
1 HSaFEER

HHPE LA, SAHMBES AL\ 24h 1] 96 h 171554549 100%; 0.5 ug/mL 4, 24h (B
G AFIEH N 100%, 48 h A7 H N 90%, 72h f7id#% N 75%, 96 h f735 %N 61%; 1ug/mL 14, 24
h BIBE Ly 0 4)) 1 [RA7TE 220 100%, 48 h 42 96 h B Ly 0 4)) 0 (4775 30T N %, 96 h BE 5 fa gl 1 /7 5
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N 37%; 2 pg/mL K4, 24h FAFEIEF N 100%, 48h & 96 h BT i 4t (475 2T FB%, 96 h B
W AEIE N 16%; 4 pg/mL (4, 24 h BED a2 fa (4735 % 100%, 48 h % 96 h Bt i 4)) 0 (1 7734
2K 0%, HE—TH, 48h 22 96h, DY SCIGZH B o 4y 0 (1) 4735 2R B A B[R] ) e K I FRAR, ST =
YAHLL 4 pg/mL H TR R AR ) FE VR — 2, FETSRIG R R, &0t =M RIS SE 58 S5 R, 0.4
ng/mL 2 i R R 0 B 1) 22 A dE RS L Y B IR o 7R 22 R BRI E 2 WIEAT R — P RE R IR R

3.2. WRERSAXIHES & 1R 4RRa S B AV RN

MEAE R —IREET, Bt I ) ) SE A BT 5 g B 0 e PR AT A o A (U0 ] 2), S EH2H 24 h 22 72
h 5 JEARIC I R M 4 rh o3 AR B 5 B MRIE A R Gk, RS AL B ) £ 4 B Y0 2% B AE B
FRARR T, BRIR SR BOA X S A i iR E B . 528 A ELEL 0.1 pg/mL A1 0.4 pg/mL 4L
24h % 72 h B PERL AN IR AT R BT S S gt (R 4 B, BB R e CE DR R AR A R A TR SR, M 3
B s ANIE 2, Prel 72 h QRS WS RIR SmAaA N O T 24 h BHE. 04
ug/mL HIZLEEL 0.1 pg/mb fR 4L b KL 200 60 A o A7 BN SR, AT DA Bt R I AR ke o O 5 4 14 98 R 45 4%
FE . Ry VR S B AR, MU BRI, PR A o AR A A AR AL, HLAA
PERER, R R AR .

24h 48h 72h

Figure 2. Neutrophil segment diagram under fluorescence stereomicroscope
E 2. A ERIR T PR A 5 2B E

Tw/3n 10

w31 0

3.3. MERAN M D & IZFAIR N

Table 3. Zebrafish athletic ability
3. O &IEnEEN

W (ug/ml) AT peanipa TEShIR A L5
0 30 100% - 0
0.1 30 100% + 0
0.4 30 100% ++ 10%(3/30)
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FEAFREZRER T, WHERSEIZENEE (I 3), ERBETRI, SEAHAMIE, 04
pg/mb R E BB 5y 1 F) S N BE D L I8 ah R g0 HPE 5 1 1 i HH K & B 10%. 0.1 pg/mL )
A, WO miashae i 52 AAMIE, 22 7 5 0.4 pg/mL HLE, BUEER.

4. g
4.1, EEMO & ARERBNEREAE

ASLEG L FEE Sy R . RO H AT S ABOA AT B Eh A B e MOSERELEhY, RN P S A
VRN —FRAE AR S HDF G — R R, AT I — S8 SORE R R AR FLh W) & LWt ST #E 77, (H
FEBE L £ SEAE 6 (8 H ) AR e R A 2 M SO . F AT A SESR T, B 00 fX) JEORE M ZER A DA
T =AT5 3 3B LI W R T AR R SOIE 8 A 2 WS 3 10 4 B SONE AR R A 175 1) Sk SERE[20]
PEWETCAE . SR JE R SRR R W] AL A — P BE ) 4 7 A A R B PR ) SO Y, P B L E AR 22 32 £
i, XA G EE DR, JCHO A 8 et R S M LA I S RO [21] 0 B bR R
RUZ— PRI TR RORERARY, AT IRt R AR T R AL BE W] 51 A R AT R A A7, I B e A T P e
JSEEs o FEPEEy R T ISR B, A0 10 Ak 1 I 2 AT e M R MR AR B R S ) 6 h AR B U,
MR & 6 /NP JRE S BT 4R iz ik 95 [22] . DRIk, PP 2 A0 B 75 AT AT £ i 2 W 5 S [0 S e 4t
W2, MOV EEGIRIEIER EEZ AR 2 —[23]. BES HERERIA JOEARARLE —Fh SE KA, JH W hii
PRAAS 3 HAAE DL ) SE R R G b P BRI, 8% 5 3 AL N B IR AR B 15 JO0E
JS2o FEBE A0 P 4yt R B, BRI R R R B ) A G B B DR RS Sh B e, M2 {3 S AE R AL
(35 T AN [24] 0 AR TP ERB O ARG T ik, BVE BRI BRI R (2 855 . 18I fu s
YA A 22 B IE RS R SEELARI A B30T, BE T 1Pl 25 W A 5T A3 TR [25] o

42. FA 24 7L iRsMAmAma

1E 2013 4F, ZFEE S RIRHALURAT T IATEm, £ 58 S MR AaEEAT SRS, B f G
SVEREHNNACR A T — R, RITE 24 LA 2 ER R 40 IR IR T 52 i [26], SRS WL IR SR
TEZ KIS 48 /NRFAN 96 /NNFIFE TG OL, JF b EPBOETIREE, ISP 2 e de . il 53T
Ji IR SR SRR IR AR L, 1207 RO AL 1 SRR AR, IR e TR, MU E R
a2 2RI A A BRl— Mo\, B R AG R Ak A 7E BRI T R BT REANF], AT RE
SeFUONBEMITE S R 3 1 R A 2 5, S EURIG TR U 2R I RE 0 P RBER TS, TN 25
PEIE I REABUR . MBI, BRI # R P B, X ] B IR T RE 1A
SEHA R, MRARIFR RGN AR RIREUR, TR RREEEZRIET. DEATIENRE, T
AR IR 5 £ PRI S 2 e P e IR E BAR ) B AR . Tk, A WEAE N BT8R 5GTE mT AZE AL 25
BRI, X Ees) i fehe gt B ar I EE IS B AU S8 WHAURIALE 3 2 8 RIG L M4t i T 245 W) 1) 48
/NEFFD 96 /N SRR MRS, KA RS MR RIS R AT X L, 5 SR R 4 fon SRR M ) U
TR A o ARSI BT (0 7 R LR FE K, i P R YRl B AR I B B gt BT 24 LR
H[27].

4.3. RO BEERESIERPRINA

TR i A S AR X (R SE A A AR Y, LBl LA A ACL AR AT A S e B S U A i
FERT U N SEBRRIE TORT 25450 R DTk . 8 T3S 5 A RIB L5 BAREL, R RSt A
Az Ak SRt Ftion, B AN SRE S FE 02 B, ISR, A RREREAT T 2R X I
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ki oy, RIS 2] BEARSEAT (28] S FE O MU SE AN BR AN, Herh PR BE ) R B IR A
E M, X0 ASIKM R RV RA H . — It A sR s, #UlRE A E BB SRACE EEE A M
R P 5 AR B RO, TS B R A E 2R RBP4 5 NRMA L, X0 IR M
ISR AR 29D A AR L 1 R B AEBE Dt ARy, PRIRA S AL SR TR B T e BK-r, TUKE,
PRERBEIT AR, A PRIRPRIEA U . BBt iR, BN 2 s ik, 2 SBURRRK & g .
P g0 e PRIR A T B TR DRI T RE T MR AR, TR R IR A R H AT, B
JRZIB T R E AR B A AU T, B T R RRCREI S, Wi
Xl BEE AR B Baf R T 2 ARV R RS, R U B RN R . R R ERR A
Wik, B I DR AR AE T B i S0 o (RS2 FH ARSI 2 o < 0 0 R ) 2 34 1 4 B P S B
PR POt R B AR I R A AR AL, R B XA MK ) . AR SR & B
ST, BUS T RER SR, U TN . B SRR AR T AR B 7 R A ER
FR, BEAE R IO, AR AR S I RE M IR . X TR B LA ) A A,
N8RS SRZ YRR D FECEHT, (F2 B 1AM R 05 2 5 B ) AT 4 B2 — s
Py fe R LE S YT P9 T AR R R SE U6 I 42, F FUSR AR 1 R RA A 2450 LA B PR 2R S B IR 1A T R AT L)
DN 2R

4.4, REENHDERECKEEDE TR

W AEN 22N ARG RIEEE R, BT R 50[28]. ARG mEMA YR, =
FUARAHN R AEFRAR A, RET SN N AN T RE R S8, WHAL RGN R S8, TR iS55
W FC A 2R B AE B T f 138 ) P I O B A £, T I 5T 4 N R AR AR 2 R AN A M < RS 11 2
TER . BB PRGN, 5 F AR HIZ S RE ) R R . SRR N
FERUAR IR PR & B R P . SRR TR, B A A A FR 3 P SR LR H KPR, R S
JSEHR N, ST ST RERRR DNA IS B FRIE K 5%, ITREIBE S fIs sl Re . W iRl [29],
P AR R B E T rhigsise i TR, I HSERA MBEEA RIS, o2 B S f)
IBEEABE ARG RS AR ARG R, 20 g e R BRI, f#HI23hE
134 TR DG RN AR H, KA R DS, dRRAE KA H, MK,
TR R SR BN, Sl KA YRR, SEUKE AR AR R .

5. it 5RE
5.1. &g

WA 1 R, ARSEKAE 24h 2 96 h i 57 JIIFEFRFR(E 0.5 pg/mL. 1pg/mL. 2pg/mL. 4 pg/mL fi
R ARV UG 2 S IR B AR A (R R 0 s, LA A [ PR R 1) i 5 ot T 0 A PR e s el A 21 14 £ i 5 5
PE, GEEMARNRDARET 2SR, EMAE R, BEES RIS m, 356 r5E
ToHBEZ SEN[30]. AR SLEG AR BR ARG BE ) 0 (1 22 A VEFE RV A 0.1 pg/mL % 0.4 pg/ml, 7EIXFMIK
FETR 720 ME2H, BRERHG BT s s B 0 A GV ST . i 2 B, FESOR B T W S EIAE
[ (R EF T, G R A PRV P kv, R ) e ek I s AH R IR S, Bl R I IR, e 5
(IR . RIS A0 2 R, ARSZIG B EELE 0.4 pg/mL OBRERHT (BT 1 f 25 A 15 25 il (10 15
Blo AEEMARHBRBAEZME RIS, FRIIREERPED @ MG RRE G E R, METT R
VIR BEROI N, XS K 2 I E, R AR R SR A B ) &N HLRE A0 T AN 7] <6 & 5 G )
BURREE i 2 57 [31].
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5.2. RE

BHE AW HES) T AT A= A 77 2, 80T VR 2 X PR B s G RO i A . Tl
MITAVHTE AR H S H 2 ZRERA Y, MEMERENEL . SR RER, KRS EL)n R
SR AETGKACER) T K LR I RS, AT AR BR S R A B, BRRIE SR AT RS
SRR . B AR X AR RSN, A7) R R e R EL AT AR IS £ B A et . B fh AR Y
28 AR JE KR 2E Sl B gl R E e rp R A EE A RS e = MEh W2 —, AE RIS,
FERT R EFHCAEMER T, MBS ar a2, Sl —BNRE, ERRERNEEHE
TIEFRLIEThRE . BLAnS, B O ORI FUIE 5 SR ) 8% 7 B AR AR A5 10608 17N
KU EN ARG BEAME A QAT T RE R T R8s J P B R ORI T, (B B 4R
WRRERPLE AR FIRA

SE

[11 H&EW, e, B, & B A AR A E £3) Ema]. FEEWSE SR, 2019, 25(11): 25-29.

[21 #fedn, #hEE, ZI0AR, 25 KPP R EE RS AMERIEETOERED]. RVBEA 5%, 2020(10): 55-56.

[8] 8KKk>%, MRER, T&. ORS00 LA ST A MED]L BITRFEZER(AREIEAR), 2024, 63(1):
1-12, 126.

[4] =g, ¥R, A, 5. WL SRR RNECES B RN PSRRI EE I RN [T]. AR A F ARk, 2015, 10(5):
35-46.

[5] JWB%EZE. B dishevelled 2 4: B 15 I fif B =% oAl JR s 3 1) A8 43 #T [D]: [ L2 Anie ] BFra: LR
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